J nv;JlQ U .in; > ;ll 

I In r>mn I I rt 1 mm i rtniQ ^ (diollV obQJbo 

^jJI ijLudJU 'dx^^gnj ologiuj 



oLpJIg dmJoJI JogJu 



^nhino LOJji) (ji :jllwill 2\i£.\ 

dJjiumJI - ploJI jjLq jjcJI •>»">» jjjcj ailjJI ajgJU 


U igJlAlJJ ioJI LLOJjJI 



(L_Li Lr Ji <L_LoL£ ^—ljLloa^ 5-olia ^_JI LgJ^hjg a /i^,>»ll a niuil g,fj ,>>\ll ,”il cM.^-JI ,U K711 
(ATP) JLqjlLuj^IJ cLLLoJI sLiLbll ^-iLkJI cL_^l_^, j_Lc£ w ^.>>11 ■ i<j7 II Aj loll 

cn LgJLo c^.j-JLHII^ <L_lcLojJI JjLLjxJI « i<j7< cLj^jpJI IgTlo uni < q IT\o 


♦<£9_LkJI qiVH * 0 oj-^LUij cL-Li SlJjqLUI cLiiLLoJI jj IgII 


Til qj.qjjj.qJ [9 cLj j I \ 11 o.inK^il c^gj^Mi II Jl^JLlI : ( Jj^Ijjq cLj^Lj (jiiQn II dil qC ^oju 


5 /pjS) ^sJ/ 

gflj 

cLxjJjjo 

(j-'"*" II jiLo 

Ea 

JI^IJI 

eh 

(jjJlIJJ^ anl-v 


^ I.1..XI7 II 

gaj 

(j-uiuH 1 a ijnlUII a 11.^-\ II 

iES 

(jjjiuUI JjJjjQ ^JJLJ 


JjO^UI 

liEi 


















uojjl -1 

^J| (LK 11 SJLkJI JLq-SlIujI L^ii ^olj ^^Lll lUjL£lUI 

♦( 3 aj 9 jjJI * ^jg.iPnJI t jKjUl JLq ( 55 ^II pLIjJI lUjM-cLclj - 

.j 0 Vfll^ ^jticiiYll JLq ^oa^JI lUj^LcLoj - 

jaiklLllg jiifii i Jl -2 

a 1 il a <L_lL*J j 3_oLb _II d_LoKJI d .ljLlqx^JI 3, KlUll ( J_j^JLi d-iLLlI L^j ->^) a3 cLj^i^ 

.JIqsi niMJ 

o j n5?o cLiLLo ^Llilg i^/l oaLqJ ^qA-j& cL-ii ? i l£^/l J£_^9 tii.l 'Nj *|J‘* flrfJJI 

•(Sj**) 


£ £ 

(L-Ulkb <L_qLL ^Uu [9 ojLqJ d-Lc Vi ,.i<yi il if. Li 


.(ai±i£) 


■ ■‘jl i i ll LiMiJI cl-lq ill jl » (j ■ ■ f> ill I Li iL n n a ill i i II LiMiJI j iy ^ II i .<jVll : 

^ * 1 1 J ^ l[g 


• • •• II • •• ^ 

ijuni i Jl t n ijf i -j 

J9_^9 ( _ ? _i (J_c.Laill ojI—o) 5 —191^5? II oj_i£jU ( _ 7 L£ ^oA-ifc l_^±i 7 j d—^p. oj—^LL (j i i n i Y 11 

J '1 oTi S iU ..ijj (L-lLojI ojLo L7 _ll oj_ l^jJ ( _ r _0 d ioKII d -ljLu^l^JI d nihil (J ,‘j ^ 1 j ‘■oj.? ni^l 

.ATP-11^ 

.djiiJI LijJa (jjo Jl^gV-.iMI dJjLflJI dJLbjl (J’C/.i (jr a i ATP Jl 



c£\fthnocnj|ii^j:aliiiiy|a|a£| 


















bka)ial\ 


r 3 1 


j^-S"IIq jun£jl 



Glkit>0 

juaist>a)l 



gjinjuJI plloog k^gpjj -4 

•nj rt\l m I I aJL^^I SJjLsLqJI (jjQ (jjjiulJI jjfcLLuO^ Jajjjjll I 

J . h ■ .a Vi 'll 

C6H12O6 + 602 + 6H2O - ; - : -» 6CO2+ I2H2O + 


-1 

tliLojjj] c( 0 2 ) ni<MI ilj t(oj_L^jJI) t: (04) S_sljjI (jii niTlI a Mqc ■ **i 

A \ .tlftll 

>AUa*» -2 


.(CO.) ^JLj ^jJa tO —II ooLuaLol :iil_l.i£ (04) a_sjjl (jalALLII ^_lLqx. j <^l U-> n 

.ATP (J ^ ■'■■ cr Lc- cLiiLLa j_ijAj * j^l o jLo |Qj_<& 


j«4-°n.Tll jid —2 


jii n i *i Jl jno jUJol -1 

£ ♦♦ 

.J5^9l^ll^ 3-tiJ! OJJLqA ^ylc W^g ol^jQ dXrJJ-O-l i Clhni 

LjQJ-L c j d_ 5 L^j-oJI <ULJI nl (J 3 -J C (^9 l^k t a nlL^ :(JjJ 9 _jL^JI J i/^Vl - 

** ft 

, ^ IV 1 

j.X^VI ^jJJLj jjAJI o^jlqA LjM il ( _ r a Jl A 

ft H 

ai" 1 n i 7 11 o j ,.i<VI jJLq ^jjj^^LujJI :&>wuu> 



aLLui[||a)ac| 


















(J-uaiu ^ I A. 1 ^jljLiIlc. (j_o ■ <j~» ^jj_o i-oM_c Lgj ^ ^ ■ . h LjlUVn a ■ ■ ■■ ^ ^_ubx- 

(J 9 nil .i_fllj_C.^/l ^ 0 nil (jjljlj—Lol) Jlllc^—ij ^ KljJI ^1 nig II (J—bklJJ Lp^il.j 

ADN w !<*- ^'< a i .. 1 I.. 1 NI o j|_qJI ^<i ..< > JjLlj ' 3^3 '\q H 

*Uj*^Vd! cLwjJI 

♦ ♦♦ ♦ 

J 1 07 1 ^J—II dp nlflfl L^J^f A iji'v-v d nil ^gjJ—II j-JLQJLJ 

♦♦ ♦♦ ♦♦ 

£ ♦ # - •> 

.<Ll_ujLuj^I ojI—qJI (Jq i ^ i (j j_II £Ij_qJI i _y~a J i qTj L 7 J_klj niff II £-• > ^lj_aJI 


jliJl * n 

ADN 





^jU fLifr 

ute £l j® 

AjmLwI SjL» 

<-*> 


^UJ 


iQj-i i ni i ii i ml J iQ n nnn i^f J l uJUlEillJI "3 
•• • ** ** •• •• ** •• ** •• • •• * 

.(’/• 50) d-Lil q'io I lull i ^uJJ^ JIiLLlj^jj (jjO • </■'; ^u)jdl - 

lIjI—Llj^j-JI (j_o oj n*s a ^o5g <.(*/. 20) uijJI (j_o 5 h I n S_u^ (j_o i i 5 jIj IjJ! - 

J toM (■/. 80) 

till_J 5 J 5 > Lll 5 JjI_(J_QI 5 J i( I 9 T ) Jlil_(J_QI 5 -J :£l_oJ_ui£^fl dJ_■■■!■■< - 

•^J T ,‘ T P 

.jLLLuj ATP^ojjj^l - 
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jceui I 9 yjuhJui I 



Glkit >0 

juaist>a)l 


: (jr Lc- (jghJ :0$ &J1 - 


q!. 7 DJ a !.Q ^ ^LcjLjj C 0 2 Jl JjLc-jLj 
.FAD 5 NAD+ :ojx.LllqJI 


.ATP Jl - 


aiui^gJIg i^gjagaiSJI uuSjUl jju aailcJI -4 

Jj| (_y—2 (J 1q2j d— liuib^JI lIiI LJLJ^JjJI (j—O OJ—JL.l£ a_L^ c? _Lc. ^ Ill 'll fl lilidl 

.iliLJ-LjgjjJI (j—o d LlLq cL_lq^ Cr _^,jLLll i\ mi9II L.q-Llj 

a i t.iniVll cLJLqX. (jXr vLil_sJI (jl ^XILllLJ f Jufc (JjO ^XILllLJ - 

.SJlLLLjq Ig [g d^cn log oJ-C l^g ^LkljJI pLIlsJI <jj o (^gl^j 

d ilpC (d T i^K 2 fn Ug cU OJ) nl^ 11^ ^-LkljJI ^LiIlsJI <J-jO (jl lj_i£ <J_jO ^ILLllU “ 

s- 

.0, 11.. i q i ? 11 n \ ,.i<VI 


(djALsd I ^j^a_aJ J_LijJI —3 

a j a wi o II i A i ■ ■ i n i V 11 oj ,.<<VIj< ..ill J K V 11 : J_^Ijjo ( 03 ) S_jMj < _ 7 __q (Jjj—cllUI <L_lLqX. ^q_lj 

.dU J_ui£LUI 

i&jSjuJI JJLoUI lijju -1 


cL-lc ^ X \\Q i-Qg^JU-ll Q^k (J—Q ^_JI II 33 _^ 3 -LsJI ^ ^ 3 ? OJ—llL^I 

♦NADPH,H + ^ ATP 

.^ 8-V 1 t 11 I^IJ ^ 4.d_ulg.l& y Oj&Ua II J Kill :d^%» 


















jniuJ lg yjuhJuJ I 



GlistjO 

juaJbtjgJI 



iijfiuaJIJJLalJlajJl-2 

( n^ ^ II jjj <jlcll l J_j^_j I ^i f> ^q_±j uIjM_tliu ( 10 ) oj c. (j_o dJ_Lkiluj II J_La-UI 

-Log^-txll 

II ^Lc-jU JliLojjJl SU..iljj i (NAD 1 ) ij!. 7 DJ A !.G ^ (J-0^9-3 0 \..i<l - 

.ATP Jl^l ADP Jl - 

:<LlILUI SJjLslqJI - 


C H O +2 NAD + + 2ADP -> 2 C_H .0. + 2 ATP + 2 NADH / H H 

D 12 D O 4 3 


jj*j£ 





^ * KII ( _ r JI ^ojJI J^jjJa J-^^9 <L_» jx.^1 ^o-uaiL (j_x) 35-^5-L^J* j>i-wno > J~S 

S_diJI (J-AIj If lIjIj-jLJ- oJI OJJ_u3jQ <J U J_jQj ^1- j C j-t dj 1U > > 11 n » Lg_dl A n i t 

.SuuLUl UMiJI pi aalLII^ < *~il jj U n llj S. > I 11 LiMiJJ t >> i II > ^ t^j<il^ll 


cIjSjjjJI JJLlUI »l -3 


.2 NADH, H + 2 ATP <* I .*. "3 j■ ; ^ 2 : 3 jLl£jjo ^Hj <LLij^ (jjo Lo^U^jl 



c£\fthnocnj|ii^j:aliiiiy|a|a£| 










n mini i Jl o^iulS!II jHd -1 

P 

I1 dajjjLuJ^I ojLqJI H J KVll ^ljLUI lLL^^juJI (j2xq^ ^oju 

pLiIlsJI 6-^ ojLqJI ^>b-o^ ii ci 1 j n ffi—ryJlr^ 

♦ ^jAljJI pi nlS?ll ^jjl nlC (J-^Li SJa_ujl^J ^o-j 

n »111 ni *i Jl o^ujlS!II ojJI -2 

•• •• 

s- 

^JA^POil *1^1 -1 

p p p 

J Jj-iljjQ J i'i ■■'! • ^ o ■ ■»'< <Lda_LL19 <L±Jajl ojLo lJ—lcu^ijJI (_y2_o-^. J_LgxQ ^ i; 

:_j 

J.-^.^H kiiLc-jLi lIjLqjJj!mU..iI^ 1 C0 7 Jl (CjJ - 
.(NAD + ) II JJLj ^Ujl £j) (j±^.gj±L $II jjLc.jLj jjLojjJl ^u..il^ » H ,cjj - 


:2uJLUI 2 UjLsloJI 


C02 

CH 3 -CO-COOH + CoA-SH ~ > CH 3 -CO-S-C 0 A 

NAD + NADH H + • d*0* (ifl-J 



^j:aLLui[||^|ac| 


















Qdi+jjZ - 2 


i JA*«i 

(C2) 



Ci jj “*>* 


Cg Jj trii>4 



0*2 J* 



C4 JJ 



FADHj 


*1 

FAD 


C4 A 



ADP + Pi 


ATP 


^ ujIj^jj ■ ^ ^ q .'J (C 4 ) (35_)^UI ^^—C-Ljj (J-lEI ujjo ^ a ! ^O—(3—ol>Q j j ^ ^ ;"■ j ; - 

.(C 6 )o3-)^I 

.(j_L^^jJ_L^JI £ j C0 2 II (Cj-i I " ^O—Ll L^M—C-LflUl (j_0 dJ ulluJ C & ■ <■) N ^ I <*- lj_Jb_l “ 

£>-*9 -cH^o C0 2 _J I ($ l ji?^1 (jl o} jl£ jJI <_?—1| c$A9^! C0 2 -!• £j-i 

J-o'jj fL^jj o- 1 ! 

.(Pi) II jje\..ijnll ATP ADP Jl ojiLulil ,q2j£ (C ) ^ - 

♦♦ ♦♦ »4 
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^J-C-Liu (J_lo c^O-jjj^l Jj-olj-O ^l_2kj[9 CO _ll <JL JLB fO I I jjl ^9_j luLjiiS’^Jt) 

£ 

1 ,ti<^ ij< ^^ II 

+ dJLQjjJ] tliLEiljjQ l1 LI1^5 FAD9 NAD + ^QALU - 

uloqla» 

LlIq Hi (jjj— jLi^ l ^_jLoJ^I ^oJLsdl Ign niiKpl dt nil (jti d iiK nil - 

o *S-j\- 2 ± / 1 g- / j-^/’v »dJ LqJ cLq-ujL lILJJ J-SU Jj-LO-uJQ < 3 , i f »»><g i XJI / i^Lq^^I cLJLL^ <L_»ljjJI 

*1 953 di 111 t 1 lo l[g Ll-^J^jJ-L Jl (J—j3-i 

_ujLu^fl ojLqJI l±J1£ ^o-ujjJI oj—lll^I (j-jq (ATP) <L.SLl^JI ( ^ r _Lc J <jl L 'All ^ > - 

♦(jii ijj^ d nK (j-C t o IT^I lIjM-cLqIII (J-jq d iiK pi 1 

LljinC I g 1 fl 1 <j 71 c(C t C C C ) (Jil IJJ-£ d flK d loi nl^JI 2._W}.*>ig_|l lIjLJ_Jj^J| - 

4 5 6 

i i i ^ s. 

...j^_ih_LJI c^o i(j II idp uijJI (_>aLo^^l (.a mo^fl (jlaLo^^I J_Lo »I^ 11 

ajuunllll oaiiiSjU ajJglll dLmJI -B 

•• •• •• 

.C 0 2 5 NADH,H + :oj_^I^ l^Llq^^uJI ^ <jx ^tHj ^" 11 "* *^~^ ** - 

II L) X/ 1 \ (jjo n \ -\ 1^ iu_i jxi <jx £iij rtfll > rtli(in> - 

2 C0 2 + 3 NADH,H + + FADH 2 + ATP 

:/h ci^j-llII (jjo ojxI^ dJjJx. <jx £iij cuJU^I dLyApJI - 

3 C0 2 + 4 NADH,H + + FADH 2 + ATP 

iLdjLO^JJU II (dJjjx. dLuxx ■ 3 J_jjx, oXul£l <LLllX-^9 

6 C0 2 + 8 NADH,H + + 2 FADH 2 + 2 ATP 











(F-AOH g NADH.H ) 3 9^j-qJI o * ■■<<! (a^ ..i<i + = 3 j.a aj» ..in) 

2—o t (0 2 ) (jii-^ ni^l _jLj _ II 3^ n.nilII 51 iiiIniI) Jj—jjio (j_c. 5 ^ILLII l2jI _(Jl nVilg 

.ATP t _ ? —1| ADP _ll ajA ..<f> » a niuil, i i<j i 



a I .‘.ic II 

cLniiiSLLlI ojclulqJI uJI -3 

•• •* •• 

3J_I lIjI_ jgjlZJpil ^ _ Vao'\^ (FADH $ NADH,H + ) 5_Jiil_ j_ui^Hj (^j^> ’<) 

■ « 5_ljjj 9 Lgi^F I (T^ T 2 c T 3 c T 4 c T s ) J-il^UI ijj-Q oj_^ (J—EHj ■ ■ ■ a i 711 

.J_iljlo «el— ^[9 o.i ni^l 09—^ 


rll ■ ill ■ ilN | OjLqJI (j—Q 


0 2 + 4e + 4H + -> 2 H 2 0 


<j_o ^_uoJ 5. i nl< 3— Elio dL-Lo jj ^T1 (T t T t T ) (J-ol^UI j_lc. ‘Kl^fl JLoljl - 

jJ^LlO c>_lS>lJI (jjuLuLSjl (j_IJ flj-fijl Hi ..iI..iSH ojLqJI 




£ 

5_jj^JI j_jx. ..iL.iNI ojLqJI ^_II 5_uLuisJI (j_u «clj_oJI ^_6 5_ q^IjJujJI Jjl_ (J_q11j - 

Jj n.\"» (j_0 Ojj^Toll dLilbJI nil .(jl .VlT.^I oj-J&Uaj) J_ L^jill I I nl^ 3 I *1*1 pll 

.(jin hi ATP) 3 i Vi oil 3 _jj^JI nio ( _ r _a (Pi) ^ 9-^9 o ATP ( _ r JI ADP _ll ojn nini 

: < _ r li^/L£ ( _ ? _UI 3 JjLsloJ(9 

10NADH / H + + 2FADH 2 + 60 2 + 34ADP + 34Pi -> 10NAD + + 2FAD + + 12H 2 0 + 34ATP 



c^Qhi->ocflj|ayj?aliiuj)|a|ag| 





















JSL- ATP 


4jJ^y£Li]1 SjL 


SuJ-llL^IUI ajci ,, ic > II JMA :6l^^ 

.fadh 2 5 nadh,h + : j 9 y \- 

♦ (O ) ttliLj^jJL^J^LI ^JL^I J > nVi»i II - 


♦ j-jlJ-Lo £^[9 oXloS 03^ * 4 <t,l * v LuLEij (Jsdl j rJlili^jlfLI^fl {JLqjuI djJl - 


J< tVilj LuLSIj J SLaJlUl Jj_^l j^S^IjLoiI ur liJjJI ^LilisLII l-L-jjAj d «e- - 

♦♦ ♦♦ 

^i) JII SujljLqJI <jL£ Ljq (jii.Xs? 1 c^jLkJI jin ni ATP F <j *j_^JI /*i 1 

.ATP_II a jJ-aJLl l-jjL^j ~*M II ol^ ♦ ( J_il*JI 

jJ j£^g idt±j j_qJ I <Lij^JI Sjq^Luj^ ^ :( 03 ) LjMj ATP_II « .L^jJ Jagj-jii - 

♦ADP + Pi Jl J..09J 

♦ADP + Pi Jl J..09J clIjLj^j^jjJI jJ :( 02 ) (jLljI jLLLlj ATP ^ojjJ^I (J-qXr - 

ojiLjuiiJl) ^ oj-jLi^fl dJ^j^oJI J-AjjLj a.i,UI I Joj-iij (C ) “»^jVI - 

^U 9 jlSJyd J I 5V nlQ (dJj-LLL^lUl 




























jniOJIg jun£J! 


oSiuicJl 


juaJbtjgJI 



HW ^Var?) 


flj_^ L^j ljjJ "*i ■ ■ ">jj ■ (j—c ojLix. (T i T t T t T 4 c T ) (J_5l^iil hi ..■ n;711 ni ill - 

£ 

Oil Iii<^l 3 l(j i ni^j Lo ...j_jJ jii Ojj (.(jjjLiJ ojj :3 linj^j ^_lC 


_±iL£ _nLb cL_Lt jj Laj.jx. (j^j ‘Kl^fl JLSIjl y4^ T 2 J_£l^jJI - 


JLSljl « (Ty T t T t T ) <J_ol^JJI J—ox. il^> itl a-ijLuj^ jI^—q - 

:3 LLe ‘ ai .. i n i 711 II .. 1 1.. 1 11. f> n^i n ijj ■>><?! I hi ...ill, 3 jqL_uj j|j_qJ| o 

.T (J_5LLll i^> ; ■"■ (_ r UI (Rotenone) ■ yjj - 
.T (JLSJJJ hU.v^ii (Antimycine A) I - 

.T J£LUI iaiij :(Cyanure) jjjLuj - 


w Klnll f.\ _liisjl ^_£g J_ j^^LlUI 


IlC 


^_o (3_ oJI 3_ jj^JI) jlii_kj ATP - 

♦♦ ' 

(J ^ I» - ftM ’■* ^ I J_iJ_JULo (JjJ _j^^Lujll 


.3juLUI ATP 3J_i j_a 400 l_l£^j jLLLuj ATP - 
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j'vyllQ jiuiftJI 
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jn4\"tW li^LLJ ^lL±3^JI —6 


.ATP lIiLLj :a j \,.«<l7II ojimioJI (JMA NADH,H + (jjo <LLi o *■■«<! (jx. ^lLLj 

.ATP :FADH 2 (JjQ O.lnl^i (J-C ^lLLj9 

iSjBuuJI JJLlUI aJL urn -1 

:«Ldg^(l dJ-Lun^JI 


2 NADH,H + + 2 ATP 


tLgJx, £iL» 


2 x (3 ATP) + 2 ATP = 8 ATP 


gjuuniU loaiu£»m <il -2 
•• •• 

a, l * II 


8 NADH / H + + 2 FADH 2 + 2 ATP 


8 x (3 ATP) + 2 x (2 ATP) + 2 ATP = 30 ATP 


: l 4 I^ £iij 


IcLJUaUI aJLimJI -3 


• • • c •• 


8 ATP + 30 ATP = 38 ATP 











jniuJ Ig yjuhJuJ I 




tn4*i 


JI -7 


ijjjl JI Jaljo Oju !LJI -1 

•ail /-(C II ^Jl Ia^I i_£LO^J » a U i 'i j /-wj a l..<l..<?n (j.iniTlI 


t(jii i d nh L^j^l—cliu u _6 J_Ajj j_JI /I ligjjuJI (j>» d_Lc ^ 'ii i ♦C5J ^ 1111 1 J l ^' 1 ' 11 _ 

d;* ..,<1711 A jn "i n I I lIjM— cliu ^_Q J_^-LJ j _ II NADH,H + (J_ SLUI 

/•ij \ -v I d_oj^UI FADH 2 5 NADH,H + ^ jLpjjj^l "il nnlj/^ll ^L^jl I g±a fQ ±j •q- 1 ;jj< d_oJ_i. - 

\ ■ ■ I <1V 11 rtjn "in II 


»■«II (Ji^JLlI jljo” ..I*y <Lo j^UI FAD 9 NAD + J-il^UI ■* J 1 ^ » ft " ■ -Hli\ ..I<lvll njn ..in II - 


(j_jJji_j) oJ_ui£l ■ « cL_lC ^ 7>j t(i 2 j|_j£ji£JMJ J > nV ..ig II) 0 2 _II ^_il_LC. :Jl^9 

|Qj _&9 .FAD 5 NAD + j j _ ^JLj ^ s.i .. 1 r>; ? ll al .. ■ 1 .. ■ 11 - a 0^216 cFADH 2 j NADH,H + <L_a j. oJ I 

■■»!! J—LiJlJI^ j'' «JJ< d_oLi « FADj NAD ! oJ_-ui^^oJI J—ol^UI 

• o p LgLaLiiiD d_o jMJI «L.ELbJI cL_diJI 7; 1 ^ l.\ 

iSgJLfJI ijjjlqJLjJI CiUrln’i -2 


^>LJI JipOJI - 

«♦ 

C.H..CL + 2 R + + 2 ADP -> 2 CH -CO-COOH + 2 RH + 2 ATP 

6 12 6 2 2 

CUulAJuJI dj^bii - 


2CH 2 -CO-COOH + 10RH + + 2ADP + 2Pi + 6H 2 0 -> 6C0 2 + 10RH 2 + 2ATP 

ojnmnfl 


12 RH 2 + 6 0 2 + 34 ADP + 34 Pi -> 


12 R + + 12 H 2 0 




c^nhho cajjs. jj :aHuij)| a|ac| 












jr»y;llQ juAjlJI 





H2O-8 ‘02 -7 ‘FADHz -6 ‘COz-5 ATP-4 ‘NADH,H + -3 ^^-2 ^j!f-1 


jj jlaJ) (jjiiUJI ja JiLaj kky ^ 

J x a ". 1 1 -8 

<.3_lL£a$JI "iM ,>»gll LjMA JJw 3 H LjMA (_ya_£_j c(0 ) ..i<jSH ^_jLj i—iLlc- ^_o 

♦♦ ^ H ♦♦ 

£ * 
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